Stenochlaena is a small but widespread genus confined to the tropics and subtropics of the Old World. A key to the species, updated descriptions, distribution-maps, and detailed drawings are provided. Also included is a key to assist in separating several genera that are most often confused with Stenochlaena. There is morphological evidence suggesting that hybrids may exist between several species in Malesia. Although primarily a rainforest genus, the distribution patterns of the various species of Stenochlaena appear closely related to ecological requirements; the hemiepiphytic members of the genus are most frequently present along forest margins in relatively high light conditions with access to a moist soil or an aquatic environment but not necessarily to perpetually humid atmospheric conditions.
Introduction
Stenochlaena J.Sm. is a small genus of six (or possibly seven) species confined to the old-world tropics and sub-tropics. No species have been recorded from the Americas, including associated islands and the Caribbean; claims for the presence of Stenochlaena in these regions all appear to be based on earlier and broader generic concepts that included species of Lomariopsis Fée.
In the early literature there was much confusion over the generic limits of Stenochlaena, especially in relation to the genera Lomariopsis and Teratophyllum Mett. ex Kuhn. However, it was the contribution by Holttum (1932) that defined the currently accepted boundaries of the three genera. Holttum (1966) extended this work to include the definition of Lomagramma J.Sm. in his consideration of the Pacific and Malesian occurrences of Lomariopsis and Teratophyllum. Holttum added to his treatment of Teratophyllum in the Flora of Malaysia (1968) and the neotropical species of Lomariopsis have recently been revised and monographed by Moran (2000) . Holttum (1971) described an additional species, Stenochlaena cumingii, briefly summarising the information then available for the genus and providing a key to the species.
The present study on Stenochlaena is an extension and update largely based on additional collections considered together with those used in Holttum's pioneering studies of the genus.
In herbarium collections there continues to be confusion of members of the genus Stenochlaena (Blechnaceae) with genera in the family Lomariopsidaceae, Lomagramma, Lomariopsis, and Teratophyllum. All four genera are mostly hemiepiphytic occurring in rainforest habitats, with mature plants usually producing pinnate
The significance of the lack of an indusium in Stenochlaena, a character shared with the genus Brainea may have been overemphasized by both Holttum and Ching in their separating Stenochlaena from the blechnoid ferns. While the venation pattern in Stenochlaena is essentially blechnoid, the stand-alone characters in Stenochlaena (if placed in the Blechnaceae) include its rhizome with a complex polycyclic dictyostele, a very complex multistele arrangement in the stipe and rhachis, the nature of the rhizome scales, and the characteristic spore ornamentation with the very thin and closely adhering perispore. Additionally, for some species there is the presence of a gland (sometimes two glands) at the bases of the lateral pinnae. These various distinctive features appear to justify a separate monogeneric subfamily, the Stenochlaenoideae (Kramer et al., in Kramer & Green 1990; Roux 2001) within the Blechnaceae, a view supported in the present study. Stevenson & Loconte (1996) , in their study of ordinal and familial relationships of pteridophyte genera based on a cladistic analysis of 116 characters, concluded that the genera Stenochlaena and Brainea could be resolved as early branches of the Blechnaceae; Stenochlaena they interpreted as a sister group to Pteridoblechnum. Molecular work using rbcL (Hasebe et al. 1995 ) is also consistent with this view, with the genera of the Blechnaceae (Blechnum, Doodia, Sadleria, and Stenochlaena) forming a well-supported clade with Stenochlaena sister to the other genera. Cranfill & Kato (2003) in a recent study of the woodwardioid ferns, Woodwardia Sm., Anchista C.Presl and Lorinseria C.Presl, based on 22 morphological characters and a range of molecular markers, (rbcL, rps4, and rps4-trnS spacer) have clearly demonstrated that both Stenochlaena and Blechnum are consistently sister to the woodwardioid genera, clearly within a monophyletic Blechnaceae. In a more recent study, Smith et al (2006) , in considering a classification of extant ferns, conclude that the family Blechnaceae consists of nine genera (including Stenochlaena) that nest within Blechnum s.l., but that acceptance is dependent upon a recircumscription of Blechnum s.l. Schuettpelz & Pryer (2008) also conclude that Blechnum is not monophyletic and that it requires further research.
Morphology and Terminology
In most members of the genus, Stenochlaena the rhizome is scandent, usually round in cross-section, 1-2.5 cm diameter and very long, often reaching the crowns of tall rainforest trees, but it maintains a connection with the ground (the one exception is Stenochlaena areolaris, a plant that grows epiphytically in natural water tanks usually in the crowns of palms etc.). As the plant climbs over rocks and forest debris and sometimes spreads as a floating mat over water surfaces, it gives rise to a succession of spaced fronds. No members form a woody caudex or trunk and none produces a true radial crown of fronds. Holttum (1932) described and illustrated the internal anatomy of the rhizomes of two species, S. palustris and S. laurifolia C. Presl (now S. cumingii) , demonstrating that the stele has radial symmetry with 3 or 4 large bundles surrounded by numerous smaller bundles in two approximately concentric circles. The rhizome is capable of giving rise to roots and fronds from all sides but in most specimens, roots emerge only from areas coming into contact with the substratum and fronds arise from the opposite side, resulting in a false dorsiventral external morphology. The apical region of the rhizome is covered by scales, most of which are shed as the rhizome grows. Scales vary from peltate to acuminate but mostly with a peltate attachment and often are closely appressed to the rhizome surface. The stipe may possess hairs and scales when young, but is glabrous or almost so at maturity; is grooved on the adaxial face and possesses two lateral lines of spaced glands, which are more easily observed in fresh material. Sterile lamina once pinnate in all taxa; however most species may on rare occasions produce aberrant bipinnate fronds. Stenochlaena tenuifolia is the only species regularly producing bipinnate fertile fronds. Most species have both sterile and fertile pinnae that are very shortly stalked and more or less articulate to the rhachis, but these are variable features both within and between taxa. Most species have a gland on the acropetal margin at the base of the lateral pinnae (or most of the lateral pinnae); more rarely there is also a gland on the basal margin. These glands possibly only function in the young stages of a frond's development, and on the mature sterile frond are small, dry, brown structures. A more detailed description can be found in Troll (1932) . One of the morphological characteristics of Stenochlaena is that the lateral veins of the pinnae arise from a series of areolae sometimes close to the costa; when very closely parallel to the costa they may prove difficult to detect. The lateral veins arising from the areolar vein are either single or once bifurcate (less commonly twice) and each terminates within the pinna margin. Fertile fronds have the same basic pattern but the areolar vein pattern tends to be more complex; fertile pinnae in all species are very much more slender than the pinnae of the sterile fronds and the sori are linear on either side of the costa; although there is no protective indusium, some taxa have a narrow region of sterile tissue between the sorus and the pinna margin. During the maturation of the sporangia, the margins of the pinnae reflex, resulting in the soral surface appearing to completely cover the abaxial face of the pinna and further enhancing the acrostichoid appearance. Spores of Stenochlaena are pale yellow or yellow-brown to hyaline, ellipsoidal, and monolete; the exospore has coarse, prominent tubercles with varying arrangements for each of the taxa. The perispore is very thin, difficult to detect unless sectioned, relatively smooth, and closely envelops the exospore. The distinctive structure of the spores of three species, as seen by light microscopy, were described and illustrated by Holttum (1932) . They appeared to lack a perispore. However from a survey using both whole spores observed by scanning electron microscopy, and some wall details in sectioned material viewed by transmission electron microscopy, Tryon & Lugardon (1990) Etymology: the genus Stenochlaena from Greek 'stenos' = slender, presumably referring to the pinnae of the very large fronds and 'chlaina' = cloak or mantle, referring to the climbing plants together with their very large sterile fronds cloaking the trunk and canopy of a rainforest host tree.
Rhizome creeping and scandent, maintaining connection with the ground, hence hemiepiphytes except for a single species which is essentially a crown aquatic epiphyte with no direct connection with the soil; rhizome internal anatomy a complex perforated dictyostele with radial symmetry which in cross-section has a few large central steles and two more peripheral rings with numerous small vascular bundles; young rhizome green, with sparse small, usually appressed, brown peltate and/or linear-acuminate brown scales, sometimes clathrate and with fine marginal outgrowths; as rhizome matures most of the scales are shed leaving a few that are scattered and closely appressed; roots, rootlets and fronds arising at any point on the rhizome but roots mainly in clusters where rhizome touches a supporting surface; sterile fronds distant on the rhizome and not forming a crown; stipes at maturity glabrous or slightly hairy on the adaxial surface, which has one or more grooves; a line of small glands extend on either side of the stipe to the rhizome (often difficult to detect on dried specimens); in cross section the vascular system is complex with ±40 bundles derived from all 3 rings of bundles in the rhizome (Holttum 1968) ; sterile lamina ovate to oblong-lanceolate, pinnate, glabrous and coriaceous; pinnae oblong-ovate to lanceolate, acuminate to attenuate and often alternate, sessile to shortly stalked and in some taxa ± articulate at the rhachis; terminal pinna rarely articulate; pinna margins finely cartilaginous and serrulate to sharply and sometimes irregularly dentate, usually not green; veins arise from the costa as a single series of areolae sometimes very close to the costa; lateral veins arise from the areolar veins and free, simple or once-or more rarely twice-furcate, ending near to or at the sclerotic margin; a single marginal gland is usually present on the acroscopic margin close to the pinna base; occasionally two glands are present, one acroscopic and one basiscopic; fertile fronds usually with a longer stipe than in the sterile fronds; fertile lamina pinnate (bipinnate in S. tenuifolia); fertile pinnae usually longer than the sterile, ± articulate, slender, (2-10 mm broad), entire to finely toothed, and with narrow, sterile margins either enveloping the sporangia (interpreted here as a false indusium) or spreading, abaxial surface with a sorus on either side of the costa, lacking a true indusium; sporangia in linear sori, extending for the length of the pinna or pinnule, the venation with a commissural (areolar) vein and a supplementary system of veins supplying the sori (more easily visible when sporangia are removed). Spores ( Fig. 1) bilateral, ellipsoid, somewhat hyaline, colourless to pale yellow, papillose with distant tubercles tending to be in parallel rows and with an exceptionally thin, closely adhering perispore. Mehra & Bir (1958) reported the distinct chromosome number of n = 73 for Stenochlaena and concluded, on the basis of investigation of a number of morphological characters of Stenochlaena palustris, that a phylogenetic relationship exists between Stenochlaena and the members of the family Blechnaceae.This report of n = 73 (or 74) is further supported by Tindale & Roy (2002) with 2n = c.146 for material collected from Iron Range in North Queensland, Australia, and by the earlier report of x = 37; 4n = 148 by Manton & Sledge (1954) .
Cytology:
Notes: 1. The pioneering study by Underwood (1906) segregated three of the species now recognised as Malesian taxa of Stenochlaena into section 'Eustenochlaena' and the African taxon S. tenuifolia into section Cafraria (C. Presl) Underw. He also treated the species now segregated into the genera Lomariopsis and Teratophyllum as sections of his broadly circumscribed Stenochlaena. The majority of species, in which both the sterile and fertile fronds are once pinnate, were placed in the section 'Eustenochlaena' and section Cafraria was reserved for the one species with pinnate sterile fronds but bipinnate fertile fronds. However, morphologically, all species share many characters and in some of the once-pinnate taxa occasional mutants will produce a partly bipinnate fertile frond and, less frequently, bipinnate sterile fronds have also been recorded. It is concluded on the basis of comparative morphology, but admittedly in the absence of detailed cytological and molecular analyses, that the separation of section Cafraria is not justified.
2. Of the six species accepted as belonging to the genus, only Stenochlaena areolaris is a true epiphyte having a relatively specialized and restricted growth habit in the crowns of palms and other plants providing a water reservoir. The other species are hemiepiphytes climbing high on tree trunks but maintaining connection to the soil. All species of Stenochlaena appear to require moderately high light conditions in order to produce fertile fronds. All species also require perpetual access to moisture. Based on limited field observations, together with notes accompanying herbarium specimens, those from rainforest environments usually only produce fertile fronds when climbing on trees at the forest margin or on river banks, or when the climbing fern within the forest has reached the canopy.
3. Based on general morphology, it would appear that the loss of an indusium in Blechnaceae probably occurred independently in the genera Stenochlaena and Brainea and that the two genera arose very early from distinct ancestral elements within this family. This view is supported by the spore morphology which is distinctive in each of these genera. The analyses of Cranfill & Kato (2003) , which included both morphological and molecular data (although with only limited sampling of these two genera), provide further support for this hypothesis.
4. There is evidence suggesting that hybrids may occur between several species. Stenochlaena palustris, the most widespread and variable taxon, appears to form hybrids with S. milnei. It is possible that S. milnei is itself of hybrid origin, a view tentatively put forward by Holttum (1971) 
Biogeography of the genus Stenochlaena
The distribution pattern of Stenochlaena has parallels in a number of other plant taxa confined to the Old World tropics and sub-tropics. Most species of Stenochlaena are present in the Malesian region. Stenochlaena palustris, the most widely distributed, best known, abundant, and variable species, occurs throughout Malesia, extending northwest to India, north to other south-east Asian countries, south to northern Australia and east to the Bismarck Archipelago of Papua New Guinea and the south-west Pacific region.
Citations for localities in Papuasia are based on Womersley's (1978) map of "Geographical Regions of Papuasia" Three of the four species in the Malesian region are, from the available evidence, of limited distribution. Stenochlaena areolaris appears to be confined to the Philippines and New Guinea, a pattern repeated in a number of ferns and seed plants. Stenochlaena milnei is restricted in its distribution to New Guinea, the Philippines, and the Solomon Islands. For S. cumingii there are very few collections, these coming from New Guinea, the Philippines, and within Indonesia from the Moluccas. It seems probable that, with further collecting, the distribution may be considerably extended. A recently described additional taxon, S. hainanensis, reported from Hainan (Ching & Chiu 1964) , although lacking fertile material, is provisionally treated here as a variant within the range of variability accepted for S. palustris. On the Indian Ocean islands, including Madagascar, and in East Africa, the ecological niches occupied by Stenochlaena palustris elsewhere are often taken by the tropical and subtropical east African species S. tenuifolia (Rakotondrainibe 2002) , a taxon with similar ecological requirements but morphologically characterized by having distinctive bipinnate fertile fronds. Cranfill & Kato (2003) mentions that S. tenuifolia has been recorded as a garden escape in Florida, U.S.A. in the 1930's. In tropical West Africa, (possibly including Cameroon) and extending south into northern Angola and east into Uganda, S. mildbraedii occupies comparable ecological niches. This exceptionally robust and least known species has once pinnate fertile fronds and possesses the largest and most robust sterile fronds reported for the genus. Whether S. mildbraedii is really present in Cameroon cannot at this stage be confirmed; I suspect, despite records noting its presence (Tardieu-Blot 1953) , that the Stenochlaena reported from there may be an additional, as yet undescribed, species. The Cameroon specimens that I have studied are unsatisfactory and it is not possible to be certain that they merit a separate taxon. Rhizome extensive, indeterminate, smooth, scrambling and climbing (sometimes floating when growing over river and lake banks), stramineous to brown, 0.5-0.7 cm diameter, with peltate ± entire, mostly round persistent scales and green to red-brown acuminate scales that are closely appressed to the surface and mostly caducous except for areas giving rise to roots, clusters of rootlets and dimorphic fronds. Sterile fronds variable in size, mostly 25-85 (-175) cm × 9-30 cm wide; stipes 10-30 cm or more, stramineous to brown, glabrous or with a few persistent peltate scales; lamina ovate or oblong-ovate in larger specimens; pinnae 4-15 pairs, usually widely spaced, all or some articulated to the rhachis, sessile to shortly stalked, ovate to lanceolate, acuminate to frequently attenuate, entire to finely toothed or apex more markedly toothed if attenuate; base almost entire, a single gland (rarely 2) usually present either at the base of the pinna margin or on the short pinna stalk; lateral veins simple or once-furcate, arising from areolar veins closely parallel on either side of the costa; terminal pinna usually larger than the sub-terminal pairs, in most specimens lacking a gland and not articulated to the rhachis. Fertile fronds about as long as sterile fronds but with stipe longer; pinnae 8-25 cm, up to twice the length of those of the sterile lamina, 2-3 mm broad; approaching maturity the margins of the fertile pinnae appear to slightly envelop the linear sori but at maturity the lamina reflexes and the sori appear acrostichoid. Fig. 2 . Spores bilateral, and ornamented with short round projections more or less in rows and almost colourless but in masses have a pale lemon yellow tinge; perispore very thin, closely enveloping, difficult to differentiate from the spore wall. Fig. 1d . Chromosome number: x = 74 (base number may be 37; Kramer & Green (1990) , a number occasionally also reported for Blechnum). Mehra & Bir (1958) illustrate a spore mother cell at meiosis with 73 bivalents, while Manton (1954) and Manton & Sledge (1954) have suggested that n = 70-80 and most probably n = 74 and 2n = c. 148. (Fig. 3 ). This species is also reported present on Samoa and Tonga (Holttum 1971) . Stenochlaena palustris is a very adaptable species colonising margins of hot springs and mangroves in coastal environments; in some areas forming extensive floating mats on fresh water at forest edges. This species is found growing in permanently damp open places in tropical and subtropical lowland areas especially on forest margins on the ground and climbing high up a wide range of trees and palms and also abundant in secondary forest. It has also been reported as a weed in rubber and oil palm plantations and in abandoned gardens. 3. Holttum (1932 Holttum ( , 1939 Notes: 1. The sterile pinnae are variable in shape and size. At least some of this variation is a response to the position of a frond on the extensive rhizome of this liana. Unfortunately, the information on the position on a plant from which herbarium material has been collected is rarely given. I have not found any collection that gives a full representation of the variation in morphology to be found in the various zones inhabited by a single plant. 6. Holttum (1968) reports that the characteristic 'pinna gland' on the rudimentary basal pinnae are active secretory organs when the frond is very young and become blackened and shrivelled on older fronds (Troll 1932) .
Key to the species of Stenochlaena
7. Locally known as hagnáya at Taytay, Palawan, in Manila as diliman. The tough climbing stems are brought to Manila in large quantities, and because of their durability in salt water, are extensively used by the local people for tying together the parts of bamboo fish traps' . Zamora & Co (1986) also list the local name 'lanas' but without mentioning a particular region. Holttum, Amer. Fern J. 61: 122 (1971 towards the lamina apex the pinnae decrease in length, become shortly stalked and increasingly imbricate and cuneate at their bases and less serrate than lower pinnae; a gland is present on the acropetal margin at the base of the lateral pinnae (but sometimes difficult to detect), terminal pinna usually lacking a gland. Fertile fronds with fertile pinnae mostly shortly stalked, up to at least 30 cm long, 7-10 mm wide, with a network of sub-costal areoles and anastomosing veins not extending to the sometimes finely toothed margins which are reflexed at maturity; veins can be observed on the adaxial surface showing numerous anastomoses. Fig. 4 .
Stenochlaena cumingii
Spores pale yellow, with numerous blunt spiny projections along elongate parallel ridges. Note: 1. Hooker (1864) accepted Stenochlaena laurifolia C. Presl as distinct. Holttum (1932 Holttum ( , 1939 followed Hooker in this, but later discovered that Presl's type, Cuming 226, was not conspecific with specimens bearing the same collector's number at K and BM (see Holttum 1969: 51, 52 ). Holttum attempted to address this by publishing the nom. nov., S. cumingii, but Morton (1970: 123) pointed out that this did not constitute valid publication of the name, which would require a Latin description and designation of a type. Holttum (1971) remedied this and designated the Kew specimen of Cuming 226 as holotype.
2. Very few specimens were available for study and a number of characters were poorly preserved or missing, e.g. rhizome scales. The species has been reported from Papua New Guinea but no specimens were located. 
Stenochlaena milnei

. (K).
Stenochlaena juglandifolia sensu Holttum, Gard.Bull.Str. Settl. 9: 139 (1937) .
Literature : Copeland, Fern Fl. Philippines 428 (1960) as S. juglandifolia; non C. Presl, Epimel. 164 (1849) .
Etymology: honors William Grant Milne, a Scottish botanist and horticulturist who collected the original specimens of this taxon on the voyage in the 18 th century of the sailing ship 'HMS Herald' .
Rhizome climbing and similar to that of S. palustris, symmetry radial; scales peltate to linear-acuminate, 4-5 mm long, 1 mm wide at base, entire to irregularly toothed and with a peltate attachment. Sterile fronds large, with glabrous stipes, vascular bundles numerous (usually more in number than in S. palustris); sterile lamina oblong acuminate to oblong-ovate, ± 10 pairs pinnae; sterile pinnae large and robust, in the mid-lamina region 15-25 cm long, 2.5-3 (-3.5) cm wide, oblong and attenuate, mostly not distinctly articulate to the rhachis, broadly rounded and entire at their bases but remaining margins cartilaginous and conspicuously toothed; terminal pinna not much larger than the subtermina. Fertile fronds with both stipe and fertile lamina of about the same dimensions and outline as for the sterile frond; fertile pinnae as long as or longer than sterile pinnae, at least 5 mm wide. Fig. 6 .
Spores with tubercles emerging from irregular discontinuous ridges. Fig. 1c . Holttum (1971) and Tryon & Lugardon (1990) illustrated a spore from a New Guinea specimen (Clemens 3125), indicating fewer tubercles (than in Fig 1c) that are randomly distributed on irregular discontinuous ridges. 2. Holttum (1971) confirmed that Stenochlaena milnei is 'almost an exact intermediate between S. palustris and S. cumingii' indicating that S. milnei may be of hybrid origin.
Distribution and
3. Stenochlaena milnei is a very robust fern, sometimes confused with large specimens of S. palustris. However in Stenochlaena milnei the rhachis ridges are more complex and support much larger and more consistently oblong pinnae and more conspicuously toothed pinna margins the teeth closer together especially towards the pinna apices; pinnae are often with attenuate apices sometimes with the appearance of drip tips. Fertile pinnae of S. milnei at maturity are very much more robust than those of S. palustris. 5. Holttum (1971) reported that S. milnei is the common species in the vicinity of Lae (Morobe), Papua New Guinea whereas S. palustris is not common.
6. Underwood's original description (1906: 38) was based on fragmentary specimens at K. Although additional material available for the present study has made a more complete description possible, the specimens available lack some details. Pinna variation indicates a wide range in the degree of stalk development and this may, with more carefully documented collecting, be indicative of a response to the position of a sterile frond on the plant; this is possibly an important detail not noted on any of the specimens examined. Published illustrations: Holttum (1932: 252, fig. 3 ) drawing of spore.
Etymology: from the Latin 'areola' which describes the often conspicuous spaces defined by the vein pattern on the sterile pinnae, especially the shapes created by the commissural veins parallel on either side of the costa (Fig. 8 d, i ).
Crown epiphyte with rhizome to about 30(-90) cm long, smooth, buff-coloured, relatively slender 1-2.5 mm diameter often twisted, and giving rise to slender branches (0.5-1 mm diameter), each terminated by a tuft of minute, linear-acuminate, red-brown almost entire, and somewhat clathrate scales 2 mm long, 0.5 mm wide. Sterile fronds with stipes smooth, glabrous, stramineous and up to 25 cm; sterile lamina to 30 cm, ovate to oblong-lanceolate, coriaceous. Sterile pinnae few, typically up to 7 pairs spaced, ovate, acuminate, finely serrate, sessile to sub-sessile (up to 10 cm long, 2.2-3 cm wide on mature specimens); lateral veins single or once furcate, arising from areolae less than 1/6 width of a pinna and usually more distinct on adaxial surface; sterile pinnae with bases rounded to sub-cordate; terminal pinna as large or larger than sub-terminal pinna; usually on any one plant there are also smaller fronds with fewer pinnae, 2.5 cm long, 0.8 cm wide. Fertile fronds with stipes 50 cm long or more, significantly longer than the stipes of sterile fronds; fertile pinnae 7-9 pairs, to 100 mm long, 3-4 (-6) mm wide with margin thin, 1mm wide, forming a false indusium during early development of sporangia and becoming reflexed at maturity when sporangia appear to cover the abaxial surface. Fig. 8 .
Spores relatively elongate, tubercles or spines are slender and longer than in other members of the genus and are usually more densely clustered at the polar ends which tend to be flattened. Fig. 1a . Chromosomes: 2n = c. 73 (fide note on specimen L440260; collector: Price 578, Luzon, Philippines).
Distribution and habitat: occurs in the Philippines (from Luzon to Mindanao) and in Papua New Guinea. There are no confimed records from outside Malesia and Papuasia. Fig. 9 . This is a tropical species extending from sea level to lower montane areas up to at least 1500 m. From field notes on herbarium specimens S. areolaris is an aquatic species, usually an epiphyte and more rarely an epilithic species growing over wet rocks adjacent to a nearby water supply or in stagnant pools. Most specimens examined have been noted as being collected from water pockets in the crowns and leaf bases of Pandanus spp. as well as the crowns of various genera of palms and there is nothing to indicate the rhizomes connect to the ground. Some records indicate that S. areolaris survives on palms in more open habitats, probably in secondary vegetation. Frequently overlooked by collectors, possibly because it is inconspicuous in the crowns of tall trees.
Notes: 1. Harrington (1877) originally regarded this taxon as a species of Lomaria, incorrectly interpreting the presence of a narrow marginal thickening as an indusium which he stated 'is readily overlooked, except in young plants'
2. Collectors have reported that the natural 'tanks' in which this taxon grows are often packed with a tangled mass of rhizomes and roots of S. areolaris, sometimes with branches of the rhizomes extending to many waterfilled axillary pockets. Literature: Tardieu-Blot, Fl. Madag. Fam. 5, 1: 110, f. 16, 1-3 (1958) ; Morton, Amer. Fern J. 51: 165 (1965) ; Schelpe, Fl. Zamb. Pterid. 240, t. 69 (1970); Holttum, Amer. Fern J. 61: 120 (1971) ; Jacobs, Ferns of Southern Afr. 471, t. 22, 353 (1983) ; Schelpe & Antony, Fl. Southern Afr., Pterid. 277-8 f.96 (1986); Roux, Pterid. 211 (2008) .
African and African Island Taxa
Published illustrations:
Hooker, (1862) Garden Ferns, pl 16 as Acrostichum meyerianum; Jacobsen (1983) f. 353a, b; Burrows (1990) pl. 56.3, illust.82 p.337; Schelpe (1970) Etymology: in reference to the relatively slender sterile pinnae and to the very slender fertile pinnae and pinnules.
Rhizome extensive, usually at least 20 m long, weakly dorsiventral, but radially symmetrical in cross section, creeping and climbing (and always connected to the ground), 1-2 cm diameter, green to purple-black in fresh material, scaly in young stages becoming ± glabrous except for a few persistent scales; scales dark-brown, small, linear triangular acuminate, often with minute marginal outgrowths 1-5 mm long; sterile fronds large, up to 3 m long; stipes stramineous, glabrous, reported to be up to 2 cm diameter towards the base and up to about one third the length of the frond; sterile lamina, ovate to oblong, 0.5-2 m long and 2-70 (-75) cm wide, chartaceous to coriaceous. Sterile pinnae about 20 pairs, oblong-ovate to linear-lanceolate, tending to be cuneate at the rhachis, 15-35 cm long x 2-3.8 cm wide near the base; pinnae glabrous on both surfaces, glossy green adaxially, dull green abaxially and sometimes with a conspicuous gland at the base on the anterior margin; margins finely serrulate to serrate, usually tapering evenly to an acuminate apex which is sometimes shortly attenuate; base of pinna rounded to shortly (and sometimes unequally) cuneate, shortly stalked, not articulate; terminal pinna about the same dimensions as the sub-terminal lateral pinnae, occasionally very much longer. Fertile lamina bipinnate, occasionally pinnate distally, usually shorter than sterile lamina, typically 0.5-1.5 m long; fertile pinnae 25-30 pairs, 8-25 cm or more long and very slender, 1.5-3 mm wide, alternate and sometimes decurrent, adnate to shortly stalked with the gland on the stalk. Fig. 10 .
Spores pale yellow-brown to almost colourless, with the tubercles mostly on the irregular ridges, sometimes somewhat coalescent in parallel bands. Fig. 1e .
Chromosomes n = 72-74 (Manton & Sledge 1954) .
Distribution and habitat:
Stenochlaena tenuifolia is a widespread species (Fig. 11 ) extending in favourable habitats from tropical east Africa south through Mozambique to eastern South Africa, including Zululand, Natal, and Transkei, mainly in coastal forests and with isolated populations in the inland Barberton district of Transvaal at over 500 m and also inland at comparable high elevations in Mozambique, Zululand and Natal. The species is a vigorous liana climbing a wide range of tree species and usually is found in humid areas, often on stream margins in swampy places where soil moisture is present even in dry periods.
This species is also present in Zanzibar and the Seychelles and Grande Comoro Island, and also a number of localities in Madagascar (Christensen 1931 , Tardieu-Blot 1958 . Lorence (1978) reports that S. tenuifolia has been recorded but not recently seen in the wild in Mauritius, probably due to the clearing for agriculture of much of the forested areas. I have not seen any records for this taxon from the other islands of the Mascarenes, i.e., Réunion and Rodrigues. Notes: 1. Schelpe & Antony (1986) reported that the species only produces fertile fronds in areas of high light intensity; plants in closed forests only produce fertile fronds at canopy level.
2. Morton (1965) reported a variant in cultivation in the University California Botanical Garden, introduced from Zululand, South Africa, with extremely narrow pinnae. I have not seen any specimens of this form. Rhizomes indeterminate, very long, 1.5 cm or more in diameter, frequently branching, scrambling and climbing, adhering to supporting vegetation by means of clusters of short roots and giving rise to successsive spaced fronds, internally with 10 large central bundles in a ring surrounded by 2 rings of more numerous small bundles (approx 30 in each ring); the young growing apex densely clothed with scales; scales mid to dark-brown, concolorous, shiny, acuminate and entire or almost so, 6 mm long, 1-1.5 mm wide at base, mostly deciduous, sometimes minutely toothed, weakly bicolorous with a darker mid region and tending to be closely appressed and peltately attached from a raised darker area towards the base; when shed the older more persistent scales leave a small dark raised area on an otherwise glabrous rhizome surface; sterile fronds up to at least 3 m in length; stipes robust, up to 2 cm diameter at the base tapering to 1 cm diameter and to at least 1.5 m long, glabrous, deeply channelled on the adaxial surface, olive green in fresh material but stramineous to redbrown in dried specimens; sterile lamina with 15-50 pairs of pinnae, broad, oblong-lanceolate up to 2 m long, chartaceous to very coriaceous, glabrous. Pinnae up to 40 cm long, to 4 cm wide, apices attenuate; basal pairs more spaced, shortly stalked and abruptly shortened, towards the lamina base; pinnae decreasing in length with apical pairs sessile and more crowded, sometimes forming decurrent wings at the rhachis; lamina golden in dried specimens, margins thickened and irregularly sharply serrate to dentate, coriaceous; pinna base entire, rounded to cuneate, not articulate, with a gland near the base on the anterior margin; lateral veins very fine and close together, merging and terminating in the thickened margin; terminal pinna similar in dimensions to the lateral pinnae but lacking the gland. Fertile frond bipinnate but with same dimensions as sterile frond, the 15-25 (-50) pairs of pinnae the same length or shorter than the sterile and only 4-5 mm wide, widely spaced on the rhachis, subsessile or sometimes distinctly but shortly stalked; sori covering almost the whole abaxial surface. Fig. 12 .
Stenochlaena mildbraedii
Spores verrucate, and pale, the tubercles are in several rows and some tubercles appear to coalesce. Fig. 1f .
Distribution and Habitat: native to Tropical West Africa, (possibly the Cameroons), Equatorial Guinea and the island of Fernando Póo (Benl 1988) , south to Angola and east including Zaire (Belgian Congo) extending in rainforest habitats along the Congo River and some tributaries to Uganda in tropical east Africa, and usually reported in forest at low elevation, frequently as a climber on Raphia palms in swampy areas and along rivers and streams. Fig. 11 .
Notes: 1. In the Flore du Cameroun, Tardieu-Blot (1964) cites one of the 3 syntypes as 'Type'; effectively lectotypifying the species (ICBN, Art. 9.8). In this work, she illustrates a plant (pl. 34, f.5, 6) with finely and regularly serrate sterile pinnae margins; this figure was taken from an earlier paper (Tardieu-Blot 1953) and does not match the lectotype of S. mildbraedii at B. This plant is possibly an undescribed species and is referred to below as sp. 'Cameroon' .
2. This species appears to be a scrambler and climber on a wide range of tree species. The holotype was reported as climbing on a Raphia palm and the species has also been recorded on other palms.
3. The external morphology and ecological preferences of Stenochlaena mildbraedii are similar to both S. palustris and the African S. tenuifolia but it usually has much larger fronds than in either of those species. Together with S. tenuifolia, S. mildbraedii lacks the characteristic articulation of the pinnae to the rhachis usually so characteristic of S. palustris. Stenochlaena mildbraedii, from the limited material available, appears to be a much more robust plant, and has a once pinnate fertile lamina clearly differentiating it from S. tenuifolia. (1953: 86-87, pl. xxxix, pl. xxxiv) .
A specimen at K (Brunt 323) from north-west Cameroon is described as a "creeper on tree to 60 ft [over 18 m]". This specimen has fronds that are chartaceous rather than coriaceous; all the sterile pinnae relatively slender, lanceolate, (all under 2 cm wide and up to 16cm long, apices attenuate, shortly stalked at the very slender rhachis, none are articulate and their margins are more regularly and finely dentate. This Brunt specimen appears to match the drawing labelled 'Stenochlaena mildbraedii' in Tardieu -Blot (1964) ; the illustration of a sterile pinna shows a finely serrate margin and could be either from a sterile specimen of S. tenuifolia or possibly from the as yet undescribed taxon. In contrast, the limited material accepted as S. mildbraedii and examined in the present study has distinctly coriaceous sterile pinnae with the margins conspicuously sharply and irregularly dentately toothed. Further collections accompanied by careful field observations may indicate that the plant illustrated in Tardieu-Blot and the plant collected by Brunt (both from Cameroon) represent an undescribed taxon. 
